Claims 



[cl] 



[c2] 




[c3] 




[c4] 



[c5] 



[C6] 



[c7] 



, 1 . An apparatus capable of emitting both f ar infrare d radiation and 

-5 — ,„_ .. , 

jiega tiye ion s, the apparatus comprising: 

a conduit through which a fluid can flow; and 

a material capable of emitting both far infrared radiation and negative 
ions wherein the material is adaptedly coupled to the conduit such that an 
effective amount of the far infrared radiation and negative ions is introduced 
into the fluid flowing through the conduit. 

2. The apparatus of Claim 1 , wherein the fluid is selected from the group 
consisting of a gas,(g>s a liquid, natural gas, water, a li quid fuel sourc e, a 
gaseous fuel source and combinations thereof. 

3. The apparatus of Claim 1 , wherein the material is selected from the 
group consisting of a s i ngJ e^m ate rial h avi n g one or more constituents and a 
combination of two or more materials. 

4. The apparatus of Claim 1 , wherein the material includes-a^irsLpart 
includ^g a bio-cer aiiii c in aj amount of about 95% by weight or less and a 
second part including a cer am i c^ xidejn an amgunt of about 5% by weight or 
more. 

5. The apparatus of Claim 4, wherein the fi rst part co mprises at least one 
compound selected from the group consisting of silicon oxide, aluminum oxide, 
iron oxide, magnesium oxide, derivatives thereof and wmbinations thereof. 

6. The apparatus of Claim 4, wherein the ceramic oxide is selected from 
^ J the group consisting of iron oxide, silicon oxide, titanium oxide, aluminum 

oxide, magnesium oxide, derivatives thereof and combinations thereof. 

7. The apparatus of Claim 1 , wherein the conduit is selected from the 
^^ \ group consisting of a fuel line, a gas line, afTaTi^line, an exhaust pipe and 

combinations thereof. 




[c8] 




8. A system for enliancing fuel combustion efficiency, the system 
comprising: 
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a device including a fuel combustion engine having a conduit through 
which a fluid can flow; and 

a material capable of emitting both faMnftaiedxadiation an d negative 
ions wherein the material is adaptedly coupled to the conduit such that an 
effective amount of the far infrared radiation and negative ions are introduced 
into the fluid flowing through the conduit. 

[c9] 9. The system of Claim 8, wherein the fluid is selected from the group 

consisting of a gas, air, a liquid, natural gas, water, a liquid fuel source, a 
gaseous fuel source and combinations thereof. 

[cl 0] 1 0. The system of Claim 8, wherein the material is selected from the 

group consisting of a single material having one or more constituents and a 
combination of two or more materials. 

1 1. The system of Claim 8, wherein the material includes a first part 
including a bio-ceramic in an amount of about 95% by weight or less and a 
second part including a ceramic oxide in an amount of about 5% by weight or 
more. 

[cl 2] 12. The system of Claim 1 1 , wherein the first part comprises at least one 

compound selected from the group consisting of silicon oxide, aluminum oxide, 
iron oxide, magnesium oxide, derivatives thereof and combinations thereof. 

13. The system' of Claim 1 1, wherein the ceramic oxide is selected from 
the group consisting of iron oxide, silicon oxide, titanium oxide, aluminum 
oxide, magnesium oxide, derivatives thereof and combinations thereof. 

14. The system of Claim 8, wherein the conduit is selected from the 
group consisting of a fuel line, an air line, an exhaust line and combinations 
thereof. 

[cl 5] \^ 1 5. The system of Claim 8, wherein the device is selected from the group 

consisting of an automobile, a truck, farm equipment, lawrteguipmentT^ Op^l^D 




"p^}) construction equipment and combinations thereof. 

[cl6] 

1 6. A device for an internal combustion engine having a fluid line 



APP ID=10065149 



Page 20 of 35 



^ :LO0!||||. 






through which fluid can flow, the device comprising a material capable of 
emitting far infrareiljia^ja^n an d negative ion s wherein the material is so 
constructed and arranged such that the material substantially contacts at least a 
portion of the fluid line allowing an effective amount of the far infrared 
radiation and negative ions to be emitted into the fluid. 

[cl 7] 1 7. The device of Claim 1 6, wherein the material is selected from the 

group consisting of a single material having one or more constituents and a 
combination of two or more materials. 

18. The device of Claim 16, wherein the material includes a first part 
including about 95% by weight or less of a bio-ceramic and a second part 
including a ceramic oxide In an amount of about 5% by weight or more. 

1 9. The device of Claim 1 8, wherein the first part comprises at least one 
compound selected from the group consisting of silicon oxide, aluminum oxide, 
iron oxide, magnesium oxide, derivatives thereof and combinations thereof. 

[c20] 20. The device of Claim 1 8, wherein the ceramic oxide is selected from 

the group consisting of iron oxide, silicon oxide, titanium oxid e, aluminum 
oxide, magnesium oxide, derivatives thereof and combinations thereof. 

[c21] 21. The device of Claim 16, wherein the device includes a substrate onto 

which the material is applied such that the material substantially contacts at 
least a portion of ari^tfijdor.ofdi^^ line. ^ yv-<j^ 

[c22] 22. The device of Claim 21 , wherein the subs'tratejs selected from the 

group consisting of a fabric, a polymer, (^metal, an alloy, glass and 
combinations thereof. 

23. The device of Claim 16, wherein the material is shaped into a rigid 
body such that the material is adaptedly coupled to the internal combustion 
engine allowing fluid within the fluid line to be exposed to an effective amount 
of far infrared radiation and negative ions prior to combustion. 

24. The device of Claim 16, wherein the internal combustion engine 
powers a motorized vehicle selected from the group consisting of an 
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automobile, a truck, farm equipment, lawn equipment, construction equipment 
and combinations thereof. 



[c25] 25. The device of Claim 24, wherein the device is capable of enhancing 

fuel efficiency of the motorized vehicle. 



[c27] 




[c28] 




[c29] 




[c30] 




[c31] 




[c32] 




26. The device of Claim 24, wherein the device is capable of reducing 
emissions during operation of the motorized vehicle. 

27. The device of Claim 16, wherein the fluid Is selected from the group 
consisting of a gas, air, a liquid, natural gas, water, a liquid fuel source, a 
gaseous fuel source and combinations. 

28. The device of Claim 16, wherein fluid line is selected from the group 
consisting of a fuel line, a gas line, an air line, an exhaust line and combinations 
thereof. 

29. The device of Claim 16, wherein the material includes a FIR/negative 
ion material emitting body that has a generaHy ^ylindrical s hape with a plurality 
of apertures through which the fluid can flow. 

30. The device of Claim 29, wherein the FIR/negative Ion material 
\ emitting body is insertable withi n an exhaust line associated with the internal 

combustion engine. 

31. A fluid line for an internal combustion engine comprising: 

at least a portion of the fluid line and a material capable of emitting both 
far InfrarecLcadlatiQi^i-andjie qative ions a daptedly coupled to the portion of the 
fluid line allowing an effective amount of the far infrared radiation and the 
negative ions to be emitted into fluid passing through the fluid line during 
operation. 

32. The fluid line of Claim 21, wherein the material Is selected from the 
group consisting of a single material having one or more constituents and a 
combination of two or more materials. 



[c33] 



33. The fluid line of Claim 31, wherein the material Includes a first part 
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[c34] 




[c35] 




[c36] 




[c37] 



including a bio-ceramic in an amount of about 95% by weight or less and a 
second part including a ceramic oxide in an amount of about 5% by weight or 
more. 

34. The fluid line of Claim 33, wherein the first part comprises at least 
one compound selected from the group consisting of silicon oxide, aluminum 
oxide, iron oxide, magnesium oxide, derivatives thereof and combinations 
thereof. 

35. The fluid line of Claim 33, wherein the ceramic oxide is selected from 
the group consisting of iron oxide, silicon oxide, titanium oxide, aluminum 
oxide, magnesium oxide, derivatives thereof and combinations thereof. 

36. The fluid line of Claim 31 wherein the material is an integral part of 
the fluid line. 

37. The fluid line of Claim 31 wherein the material is a separate 
component of the fluid line attached to the portion of the fluid line in • 
substantial contact to at least one of an interior and exterior thereof. 



[c38] 



[c39] 



[c40] 



V 






38. The fluid line of Claim 31, wherein the fluid line is selected from the 
group consisting of a gas line, a fuel line, an^^Hne, an exhaust line and 
combinations thereof. 

39. A method for increasing fuel efficiency of an internal combustion 
engine comprising the steps of: 

coupling a device including a material capable of emitting far infrared 
radiation and negative ions^p a fl uid line of the internal combustion^e aaine: 
operating the internal combustion engine; and 

emitting an amount of the far infrared radiation and negative Ions into 
the fluid flowing through the fluid line effective to increase fuel efficiency 
during operation. 

40. The method of Claim 39, wherein the material at least includes about 
95% or less by weight of a bio-ceramic material and about 5% by weight or less 
of an oxide material selected from the group consisting of iron oxide, silicon 
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oxide, titanium oxide, aluminum oxide, magnesium oxide, derivatives thereof 
and combinations thereof. 

[c41] 41 . The method of Claim 39, wherein the material is selected from the 

\^ ] group consisting of a single material having one or more constituents, and a 
combination of two or more materials. 



[c42] 



(c43] 



[c44] 



[c45] 



[c46] 



[c47] 



[c48] 



42. The method of Claim 39, wherein the device is attached around a 





portion of an exterior of the fluid line. 

43. The method of Claim 42, wherein the fluid line is selected from the 
r^^^^group consisting of an air line, a gAs line, a fuel line, an exhaust line and 
V^ycombinations thereof. 



44. The method of Claim 43, wherein the material is inserted into the 
exhaust line. 

45. A method of reducing exhaust emissions of an internal combustion 
engine comprising the steps of: 

coupling a device including a material capable of emittin g both FI R and 
neqative-ions-to-a Jluid line of t hejnter.nal conibustion engine; 
operating the internal combustion engine; and 
emitting an amount of the FIR and negative ions into fluid flowing 
through the fluid line effective to reduce exhaust emissions during operation. 

46. The method of Claim 45, wherein the material at least includes about 
9596 or less by weight of a bio-ceramic material and about 5% by weight or less 
of an oxide material selected from the group consisting of iron oxide, silicon 
oxide, titanium oxide, aluminum oxide, magnesium oxide, derivatives thereof 
and combinations thereof. 

47. The method of Claim 45, wherein the material is selected from the 
group consisting of a single material with one or more constituents, and a 
combination of two or more materials. 



48. The method of Claim 45, wherein the device is flexibly wrapped 
1 ) around an exterior of the fluid line. 
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[c50] 




[c51] 



[c52] 



[c53] 



[c54] 



[c55] 



[c56] 



49. The method of Claim 45, wherein the material is inserted into the 
exhaust line. 

50. The method of Claim 47, wherein the fluid line is selected from the 
group consisting of an air line, a gas line, a fuel line, an exhaust line and 
combinations thereof. 

51. A method for\^nhanclng natural gas combustion comprising the 

steps of: 

coupling a device including a material capable of emitting far infrared 
radiation and negative Ions to a natural gas combustion machine; 
operating the naturaligas combustion machine; and 
emitting the far infrared radiation and negative ions into natural gas 
flowing into the machine in an effective amount to enhance combustion. 

52. The method of ClairA 51 , wherein the material at least includes about 
95% or less by weight of a bio-ceramic material and about 5% by weight or less 
of an oxide material selected from the group consisting of iron oxide, silicon 
oxide, titanium oxide, aluminum ^xide, magnesium oxide, derivatives thereof 
and combinations thereof. 

53. The method of Claim 51, Wherein the material is selected from the 
group consisting of a single materiallhaviqg one or more constituents, and a 
combination of two or more material*. 

54. The method of Claim 5l/ wnei;^^he device includes a columnated 

structure allowing the material top^yangedVirv a packed-bed formation 

/I \ . \ 
through which natural gas can flow during operation. 

55. A method for purifying waterKromprising the steps of: 
providing a material capable of en\itting both far infrared radiation and 

negative ions; 

adding the material in an effective dmount to the water; and 
emitting far infrared radiation and negative ions into the water. 

56. The method of Claim 55, whereinlthe water is derived from an 
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[c57] 



[c58] 



[c59] 



[c60] 



aqueous process stream selected from the group consisting of a recreational 
water stream and an industrial water stream. 

57. The method of Claim 55, wherein the material at least includes about 
95% by weight of a bio-ceraniic and about 5% by weight of a ceramic oxide 
selected from the group consisting of iron oxide, silicon oxide, titanium oxide, 
aluminum oxide, magnesium o\cide, derivatives thereof and combinations 
thereof. 

58. A method of purifyind water comprising the steps of: 
providing a material capa()le of emitting both far infrared radiation and 

negative ions; 

coupling the material to a jwa^r S^upply line through which water flows; 

and 

emitting the far infrared raMiation Ijin^^rr^gative ions into the water as it 
flows through the water supply \jrxE 

59. The method of Claim 51 \ whereii^the water Is derived from an 
aqueous process stream selected from the group consisting of a recreational 
water stream and an industrial waterl stream. 

60. The method of Claim 51 , wherein the material at least includes about 



out 5% by weight of a ceramic oxide 
ron oxide, silicon oxide, titanium oxide. 



9596 by weight of a bio-ceramic and a 
selected from the group consisting of 

aluminum oxide, magnesium oxide, derivatives thereof and combinations 
thereof. ^ 
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